for bisMSH-DTPA injected by the same route IS]. As a consequence of this rapid elimination, tumour radioactivity was well differentiated from the background by 4 h and at this time, the mean tumour/blood ratio was 10.6 f 0.4 and the liver/blood ratio was 3.01 f 0.17 (s.E.M., n = 10) (Fig. I ).
These figures are considerably more favourable than those obtained with bisMSH-DTPA ( Fig. 1 ) and suggest that short-chain melanotropins may be preferred to bisMSH-DTPA for the targeting of imaging agents to melanomas.
This work was supported by the C.R.C.
When respiring mitochondria are exposed to high (unbuffered) concentrations of Ca2+ ( > 50 p~) , they may become non-specifically permeable to low molecular mass solutes [ I , 21. Studies of the reversibility of permeabilization 13-51 and its sensitivity to the immunosuppressant cyclosporin [6] , indicate that the phenomenon involves reversible opening of an inner membrane pore. Pore opening is not the inevitable consequence of mitochondrial Ca' + overload, since, under appropriate conditions, isolated mitochondria may accumulate massive amounts of Ca?+ with impunity (71. Nevertheless, pore opening is favoured by relatively high concentrations of inorganic phosphate (P,), oxidation of mitochondrial redox couples (e.g. with hydroperoxides) and the absence of added adenine nucleotides, and it is the very nature of these requirements that has suggested that pore opening may be a critical feature of reperfusion injury 13, 4, 6, 7] .
To evaluate the potential of cyclosporin to protect against possible mitochondrial dysfunction during reperfusion, isolated mitochondria were suspended in buffered extramitochondrial Ca'+ concentrations that mimic pathophysiological conditions. Table 1 shows that respiring liver mitochondria exposed to 0.8 pc-free Ca2+ develop and maintain a high membrane potential (AV; 165-170 mV). A* was dissipated slightly with 2.5 pc-Ca?+ and very markedly with 5.6 pM-Ca2+. Thus there is a critical limit close to 2 p~-free Ca'+ above which energy transduction is disrupted. Other measurements (not shown, conducted as in [4] ).
established that > 2 pc-Ca" induced sucrose permeability of Vol. 18 the inner membrane, confirming that uncoupling was due to pore opening. Pore opening and uncoupling under Ca'+-buffered conditions required Mg'+. The effects of oxidative stress were examined by gassing with 100"/0 O2 (designated Table I . The ejjects of Cii-'+, O,, adenine nucleotides and cyclosporin on the inner membrane potential
Rat liver mitochondria were incubated in medium (pH 7.0) containing 120 mc-KCI, 10 rnc-Hepes, 1 pg of rotenone/mg of protein, 1 mc-MgClz, 10 mc-KH,PO,, 3 pc-tetraphenylphosphonium ion, Ca" buffers ( I mM-EGTA plus 1 mc-Nhydroxyethylethylenediaminetriacetic acid and other additions (see text). Succinate ( 15 m c ) was added and the inner membrane potential ( A V ) determined from TPP+ distribution 6 min and 12 min later. It is generally agreed that cellular Ca?+ overload, oxidative stress and increased inorganic phosphate (PI) are important factors in the injury associated with reperfusion of ischaemic tissue [ 11. It has often been suggested that mitochondrial dysfunction induced by excessive Ca2+ uptake may contribute to the progression of the injury; in particular, reperfusion with the inhibitor of mitochondrial Ca2 + uptake, Ruthenium Red (which appears to enter heart cells, [2] ), improves mitochondrial function [ 31 and myocardial contractility [4] . It has been proposed that the mitochondrial lesion is a non-specific pore of about 20 A diameter that opens under the synergistic influence of high intramitochondrial Ca2+, increased PI and oxidative stress [ S , 61; opening of the putative pore is blocked by low concentrations of cyclosporin [ 7 ] .
Exposure of liver mitochondria to a high (unbuffered) Ca'+ concentration leads to activation of phospholipase A,
[8], and the question arises whether non-specific leakiness caused by hydrolysis of inner membrane phospholipids may contribute to Ca? +-induced permeabilization [Y] or whether the phenomenon and its inhibition by cyclosporin is wholly attributable to a protein pore structure [S] . This study examines this question using Ca? + -buffered conditions that more closely mimic those of cellular Ca?+ overload [lo] . About 42% of the fatty acids esterified at C-2 of mitochondrial phospholipids are polyunsaturated [ 8 ] , and phospholipase A, action would be expected to increase free, in particular polyunsaturated, fatty acids. In Table 1 , respir- Table 1 . Effects of Ca'+ on mitochondria1 inner membrane potential and phospholipid hydrolysis Respiring liver mitochondria were incubated for 6 min as described in McGuinness & i Crompton [ 101 before measurement of inner membrane potential ( A v ) . lysophosphatidylcholine plus lysophosphatidylethanolamine as percentage of total phospholipid (% LysoPL), and total and polyunsaturated free fatty acids (FFA). LysoPL were analysed by two-dimensional thin-layer chromatography and FFA by gas-liquid chromatography. 
